The long-term goal of this study to identify and quantify the relationships between meteorological conditions, the thermal fracturing of pack ice, and the resulting under-ice noise variations.
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Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. We have noted in earlier studies that lower frequency under-ice noise at times can have thermallyinduced signatures. This is not a common situation, but it does open the possibility that all the SHEBA under-ice noise is being dominated by thermally-induced fracturing. If this were true, it would explain the high correlations. But for the most part, lower frequency under-ice noise is related to motioninduced phenomena. As a result, the lower frequencies are typically correlated to ice speed on the order of 0.6 to 0.7. However, with the SHEBA ice speed and noise data, there is no visual correlation. And the linear correlation coefficients between the ice speed of the SHEBA camp and 50 and 2000 Hz are only 0.15 and 0.17, respectively. Thus, it would seem that the variations of the under-ice noise, across the spectrum of frequencies up to 2000 Hz, are not a result of motion-induced processes.
These results draw our attention to the possibilities that a) thermally-induced fracturing in the pack ice during SHEBA occurred at such a wide variety of scales that the resulting under-ice noise dominates even at lower frequencies or b) there was a technical problem in the collection of the under-ice noise data. A means of further investigating this problem would be through utilizing the thermomechanics model for the ice pack that has been developed over the last 5 years. To use the model, we need ice pack salinity and porosity characteristics in the vertical as well as stress gauge data at several locations in the vertical. Moreover, temporal variations of the spatial distribution of snow cover are required.
The test simulations indicated that the top third of the ice was heavily flawed (cracks covering 80% of the top third of the ice), the middle third of the ice was less flawed (on 45% fractured), and the bottom third of the ice had flaws covering only 30% of the ice. Figure 1 shows the results of this simulation. In this way, the surface thermal stress was reduced fairly significantly (except for periods of compression). In addition, the model-predicted stress in the bottom third of the ice had little variability.
The SHEBA conditions are seen to be similar to those of CEAREX in terms of the estimated flaw structure of the pack ice. In CEAREX, we had estimated that the top third of the ice was 70% flawed, the middle third was 90% flawed, and the bottom third was 30% flawed. Thus, in the case of SHEBA, the interior of the floe is estimated to be substantially less flawed than the ice in CEAREX. Since the SHEBA ice core salinities and porosities were so much different than expected, we can expect that the elastic propagation of energy from thermally-induced fracturing to be different than that seen during CEAREX. As in CEAREX, we estimated the Young's elastic moduli within the ice by taking the calculated effective elastic moduli and adding 3 GPa. The estimated Young's moduli for day 290 for different snow covers are shown in Fig. 2 . These are substantially different than the estimates for CEAREX. The SHEBA Young's moduli are about 2 GPa smaller than those of CEAREX, with significantly more variations with depth in the ice.
We chose to calculate a new set of relative noise level curves at 500 Hz based on the estimated Young's moduli for days 290, 345, and 405, 1997 . We also employed a sound speed profile that is appropriate for the location of SHEBA in the Arctic Ocean. The relative noise curves for SHEBA provide the noise expected for a fracture at a given depth in the ice based on the seismo-acoustic propagation within the ice and underlying ocean. As before, the acoustic energy from a surrounding region with a diameter of 100 km was summed to obtain the net acoustic energy at a given depth within the water column.
A comparison between the observed and model-predicted noise is presented in Fig. 3 . There are some similarities between the noise levels, but in general the two are quite different. Based on our analyses, we had expected this. The results in Fig. 3 further support the contention that the variations seen in the observed higher frequency noise are not being driven by thermal fracturing. 
IMPACT/APPLICATIONS
One of the factors pointed out in our simulations is the importance of having as much stress data as possible in the vertical. The stress gauges are of the order of 25 cm in length, and this limits the number of gauges that can be put in the vertical. However, we would be much more confident in our model results if there had been stress data in the middle third of the ice.
The hydrophone data need to be re-examined more closely for reliability. Although most of the data appears typical, there are some sections that display peculiar characteristics. Further investigation into the hardware and the processing software is merited.
